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GAP IN A SPIRALLY R I D G F B  POLE 
Do W. K e r s t  
This  i s  a c a l c u l a t i o n  s f m i l a r  t o  t h a t  made by T e r w i l l i -  
g e r  i n  MURA/KMT-~ bu t  f o r  a s i n u s o l d a l  d i s t r i b u t i o n  o r  magnetic 
f i e l d  i n  the  median p l a n e  
i n s t e a d  of f o r  a s t e p  d i s -  
t r i b u t i o n  of f i e l d .  
T e r w i l l i g e r  h a s  
po in ted  out  t h a t  f o r  
X B B , T ~ ( I + ~  s in -  ), 5 
the magnetic p o t e n t i a l  f o r  
t h e  c a s e  of k a 0  i s  
V = Bo Ytf 3 I sin,  sin^^]'^ . . 3 
We want t o  c a l c u l a t e  the 
maximum gap between opposing po le  
r i d g e  tops ,  G , f o r  d i f f e r e n t  v a l u e s  of the  f r a c t i o n a l  f i e l d  
v a r i a t i o n ,  f, i n  t h e  median p iane*  This  maximum G i s  t h e  
s e p a r a t i o n  between r i d g e  t o p s  f o r  t he  l i m i t i n g  magnetic equi-  
p o t e n t i a l  which developes  all i n f i n i t e  c r e v i c e  between r i d g e s *  
The c r e v i c e s  occur where 0  o r  1 +fsin' eosH dY 
a t  c r e v i c e s  i s  X = - and the  value of - 1 
X 
4* x X $ 2 
e o s ~ ( ~ a / ) l ; ) ~  t h i s  e q u l p o t e n t i a l  Vw= Bo {X cosH -1-L a f 
On th's same e q u i p o t a n t i a l  s u r f a c e  
'min = G/2 occurs a t  s i n  x  /31= t l . a n d  it s a t i s f i e s  
ve ' '0 + P 5 s i n  H ~ T )  3 
equating 
Y ,in 
- -/ r s i n  H~Y) = c a s  H-1 A 
X f 
If we now impose the condit ion that the smooth approxi- 
2 2 
t o n  = = 2A.G. be a conatant ,  then, since 
X2 8 2  
i n  cases where k ,# Q N i s  already chosen by r a d i a l  motion 
f  
considerat ions,  we a r e  imposing the condit ion -T; 9 constnnt. 
This i s  a l s o  requ i r ing  t h a t  
A 
constant  i n  t h e  o r b i t a l  
plane f o r  d i , f ferent  parameters t r i e d .  
m e  graphs show .> * 2 determined by the t rans-  h % 7) 
cendental equation above and Gf-- which i s  proport ional  t o  the A- 
meximum gap a t t a i n a b l e  f o r  1 = constant ,  dz = constnnt,  
= constant ,  
'f; 
The curves show that f = +gives  @bout the maximum 
gap i f  one i s  designing for e fired dZ, but only 10% 
of the gap i a  l o s t  if f .35 or ,If; i s  usad.The biggest 
usable value of G/), I s  $8 which is a good design r u l e *  
This r e s u l t  i s  very c lose ly  the same a s  t h a t  given by the 
Xl l i sc  f o r  the so lu t ion  t o  t h e  Cauchy problem with k -1.50, 
that i s  fop Ei = B (r/r0lk ( I f f  s i n & )  i n  the o r b i t a l  
0 3- 
plane. T e n i l l i g e r  found a broad mrimum at i sf f o r  
step s h e ~ e d  f i e l d  va r ia t ions .  

